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PRELIMINARY REWRT OF THE EVALUATION TEAM 
1. The I n t e r n a t i o n a l  Development Resea rch  C e n t r e  (IDRC) sponsored  
t h e  p a r t i c i p a t i o n  o f  t h e  above-mentioned members t o  e v a l u a t e  t h e  
Smal l  S c a l e  Energy System ( P h i l i p p i n e s )  P r o j e c t  s u p p o r t e d  by them. 
2 .  The members o f  t h e  team a r r i v e d  i n  t h e  P h i l i p p i n e s  on J u n e  25 
and f o l l o w e d  t h e  under-ment ioned p r o c e d u r e s  f o r  e v a l u a t i o n  :- 
( i )  p r e s e n t a t i o n  o f t h e  p r o j e c t  background,  r e s e a r c h  m e t h o d o l q i e s  
adop ted  and t h e  r e s u l t s  o b t a i n e d  s o  f a r  by t h e  concerned 
s c i e n t i s t s  and t h e i r  a s s o c i a t e s ;  
(ii) d i s c u s s i o n s  o n  t h e  p r e s e n t a t i o n s  by a g r o u p  o f  i n t e r e s t e d  
s c i e n t i s t s ,  t h e  members o f  t h e  e v a l u a t i o n  team and bus inessmen 
who are i n t e r e s t e d  i n  t h e  t echno logy ;  
( i i i )  p r e s e n t a t i o n  and d e m o n s t r a t i o n  o f  t h e  P y r o l y s e r  u n i t  a t  FPRDI 
p r e m i s e s ,  where i t  was used  t o  pump w a t e r ;  and 
( i v )  v i s i t  Guimaras I s l a n d s  i n  I l o i l o  t o  o b s e r v e  t h e  u n i t  b e i n g  
used  f o r  d r y i n g  c o c o n u t s .  
3 .  I n  t h e  p r e s e n t a t i o n  and d i s c u s s i o n  s e s s i o n ,  a  number o f  
eminent  s c i e n t i s t s  from v a r i o u s  o t h e r  i n s t i t u t i o n s  also p a r t i c i p a t e d  
and gave  t h e i r  v a l u a b l e  s u g g e s t i o n s  and a d v i c e  f o r  f u r t h e r  
improvement of  t h e  s y s  t e m .  The members acknowledged w i t h  
a p p r e c i a t i o n  t h e i r  i n p u t s  d u r i n g  d i s c u s s i o n s .  
4 .  The members would l i k e  t o  t a k e  t h i s  o p p o r t u n i t y  t o  express 
t h e i r  g r a t i t u d e  to  D r  Emmanuel B e l l o ,  D i r e c t o r ,  F o r e s t  P r o d u c t s  
Resea rch  and Development I n s t i t u t e .  They are t h a n k f u l  t o  t h e  
p r o j e c t  p e r s o n n e l  who p r e s e n t e d  t h e  d e t a i l s  o f  t h e  p r o j e c t  v e r y  
c l e a r l y  and who p a t i e n t l y  p r o v i d e d  c l a r i f i c a t i o n  on e a c h  p o i n t  
r a i s e d  d u r i n g  t h e  c o u r s e  o f  t h e  d i s c u s s i o n .  The members would l i k e  
t o  t h a n k  Engr H e l i o d o r  C  Unciano,  M s  Leonida  P  B r i o n e s ,  M s  Yolanda 
U R o b i l l o s  and o t h e r s  who accompanied them t o  I lo i lo  and Guirnaras 
to  e n a b l e  them to a c t u a l l y  see t h e  u n i t  i n  a c t i o n .  F i n a l l y  b u t  n o t  
t h e  least ,  t h e  members would l i k e  t o  t h a n k  a l l  o t h e r  s t a f f  members 
a t  FPRDI who h e l p e d  them d u r i n g  t h e  e v a l u a t i o n .  D r  C  B S a s t r y  and 
IDRC s h o u l d  r e c e i v e  s p e c i a l  ment ion  f o r  g i v i n g  t h e  e v a l u a t o r s  t h i s  
o p p o r t u n i t y .  Members a r e  o f  t h e  o p i n i o n  t h a t  t h e  P r o j e c t  h a s  been 
a b l e  t o  a c h i e v e  t h e  g e n e r a l  and s p e c i f i c  o b j e c t i v e s  o f  t h e  P r o j e c t  
f o r  which lDRC had p r o v i d e d  t h e  s u p p o r t .  They a r e  o f  t h e  o p i n i o n  
t h a t  t h e  P r o j e c t  h a s  been a b l e  t o  a c h i e v e  t h e  f o l l o w i n g  b e s i d e s  
m e e t i n g - - t h e - o b e c t i v e s  : - 
( i )  t h e r e  h a s  been a  s u c c e s s f u l  m u l t i - d i s c i p l i n a r y  team working 
i n  t h e  P r o j e c t  which l e d  t o  t h e  f u l f i l m e n t  o f  P r o j e c t  
o b j e c t i v e s  and who c o u l d  c o n t i n u e  t h e  good work i n  f u t u r e  too; 
( i i )  a  d e d i c a t e d  e f f o r t  by a l l  to  c o n t i n u o u s l y  overcome v a r i o u s  
h a r d s h i p s  and o b s t a c l e s  d u r i n g  d i f f e r e n t  p e r i o d  t o  a c h i e v e  t h e  
o b j e c t i v e s ;  and 
( i i i )  t o  be  a b l e  t o  r e f i n e , ,  r e m d e l  t h e  u n i t  ( t o  make it more 
e f f i c i e n t )  and to test  t h e  a p p l i c a t i o n  o f  r e s u l t s  d u r i n g  t h e  
P r o j e c t  p e r i o d  i t s e l f .  
5 .  While t h e  members c o n g r a t u l a t e  t h e  r e s e a r c h  team o n  t h e i r  
e x c e l l e n t  ach ievemen t s ,  t h e  members would l i k e  to  make t h e  f o l l o w i n g  
comments. The re  is no doub t  t h a t  a  s u c c e s s f u l  and u s e f u l  t echno logy  
h a s  been developed and t e s t e d .  T h i s  is  proven by t h e  i n t e r e s t  i t  
h a s  g e n e r a t e d  upon a  wide a u d i e n c e  and o v e r  a l a r g e  number o f  
f a r m e r s  who have  had a  chance  t o  see t h e  u n i t .  The f o l l o w i n g  
s u g g e s t i o n s  may be  c o n s i d e r e d  t o  make t h e  u n i t / t e c h n o l o g y  more 
e f f e c t i v e  i n  t h e  P h i l i p p i n e s  and i n  o t h e r  d e v e l o p i n g  c o u n t r i e s  i n  
As ia .  The t echno logy  h a s  a  h i g h  p o t e n t i a l  i n  o t h e r  d e v e l o p i n g  
c o u n t r i e s  o f  A s i a  and  i t  may b e  f i e l d  t e s t e d  i n  some o f  them to 
o b t a i n  a  f eedback ,  i f  p o s s i b l e .  
INTRODUCTION 
6. The p r o j e c t . w a s  e v a l u a t e d  under  t h r e e  h e a d s ,  i - e . ,  t e c h n i c a l ,  
c o m n ~ e r c i a l  and s o c i a l  a s p e c t s .  
TECHNICAL 
7 .  The p r e s e n t a t i o n  made o n  t h e  P r o j e c t  by Engr He l iodor  C 
Unciano and M s  Leonida  P  B r i o n e s  and t h e  d e m o n s t r a t i o n  o f  t h e  
working o f  t h e  t w o  p i l o t  p l a n t s  i n  FPRDI and i n  Giumaras h a s  
e s t a b l i s h e d  beyond any doub t  t h a t  c h a r c o a l  from coconu t  s h e l l s  a s  
w e l l  a s  r i c e  husk  can  b e  produced and  a  combus t ib l e  g a s ,  s i m i l a r  t o  
p roduce r  gas, c a n  be  o b t a i n e d  and used  to  r u n  I C  e n g i n e s  or d r y e r s .  
8. The t e c h n i c a l  e v a l u a t i o n  w i l l  be under  t h r e e  h e a d s ,  namely, 
f e a s i b i l i t y ,  u s a b i l i t y  and m a i n t a i n a b i l i t y  and c o s t  e f f e c t i v e n e s s .  
9 .  F e a s i b i l i t y .  The d e m o n s t r a t i o n  h a s  s u c c e s s f u l l y  proven t h e  
f e a s i b i l i t y .  I t  is a l r e a d y  i n  a  s t a t e  o f  f a i r l y  advanced 
- 
development .  
10. Us. The equipment must  be e a s i l y  u s a b l e ,  s a f e  and need 
minimal ma in tenance  work. A s  it is,  it i s  e a s y  t o  o p e r a t e .  N o  
f u r t h e r  development i s  c o n s i d e r e d  n e c e s s a r y  now, u n l e s s  t h e  
v i l l a g e r s  a c t u a l l y  u s i n g  it need some changes .  
11. A s  i t  w i l l  be  used by f a i r l y  i n e x p e r i e n c e d ,  non-mechanically 
minded p e r s o n s ,  some s a f e t y  p r e c a u t i o n s  can be added. One is t h e  
a d d i t i o n - o A a  copper  w i r e  mesh b u l b  a t  t h e  open ing ,  where g a s  is 
-L 
drawn o f f  t o  tes t  w i t h  a naked f lame t o  a s c e r t a i n  t h e  a v a i l a b i l i t y  
of t h e  combus t ib le  g a s .  When t h e  g a s  i s  n o t  b e i n g  f l a r e d ,  it shou ld  
be protected/shielded/directed such  t h a t  o p e r a t o r s  do  not  b r e a k  i t ,  
s i n c e  it a l s o  c o n t a i n s  ca rbon  d i o x i d e .  The e x i s t i n g  l o w  p r e s s u r e  
wa te r  s e a l  s h o u l d  be r e t a i n e d  w h i l e  t h e  s c r u b b e r ,  a f t e r  t h e  g a s  
c o o l e r ,  can be  e l i m i n a t e d .  Water-cooled g a s  c o o l e r  must n o t  b e  
e l i m i n a t e d .  
1 2 .  I t  i s  h i g h l y  u n d e r s i r a b l e  t o  u s e  used  e n g i n e  l u b r i c a t i n g  o i l  
i n  t h e  bubb l ing  t a n k  a s  SO, (SO, and o t h e r s )  w i l l  be g e n e r a t e d ,  
which a r e  harmful  to IC e n g i n e s  and human b e i n g s .  
13. A cheap way to  enhance t h e  l i f e  of  t h e  p y r o l y s e r  i s  to  c o a t  
i t s  i n s i d e  w a l l s  w i t h  a t h i n  f i l m  of  c l a y  suspended i n  w a t e r ,  wh ich  
w i l l  a c t  a s  a n o n - r u s t i n g  f i r e  r e s i s t a n t  c o a t i n g .  I t  can b e  done 
a f t e r  t h e  d a y ' s  work i s  o v e r .  
1 4 .  I n  t h e  set up f o r  t h e  d r y e r ,  t h e  open f l ame  go ing  f rom t h e  
p y r o l y s e r  t o  t h e  s u c t i o n  pump must b e  e n c l o s e d  i n  a wire mesh 
c y l i n d e r  t o  e n s u r e  s a f e t y .  
15.  N o  problems a r e  f o r e s e e n  i n  maintenance .  
16. Cost. The c u r r e n t  c o s t  o f  f a b r i c a t i o n  quo ted  a t  P60,000 i s  
high.  Some ways of r e d u c i n g  it a r e  : 
( i )  u s e  o f  2 o r  3 mm t h i c k  MS s h e e t  i n  p l a c e  of  6 mm p l a t e s ;  
( i i )  mounting on a rubble-mud masonry p l a t f o r m  i n s t e a d  of s t e e l  
f rames  ; 
(iii) e l i m i n a t i o n  o f  second s c r u b b e r ;  
( i v )  r e p l a c i n g  t h e  e l e c t r i c  motor-run b lower ,  used  t o  suck  a i r  
th rough  t h e  c h a r g e ,  w i t h  a hand-run blower  a s  it i s  r e q u i r e d  
f o r  10 t o  15 minu tes  a t  t h e  t ime  o f  s t a r t i n g .  I n  any 
c a s e ,  a  niotor canno t  be  used  a s  t h e r e  is n o t  supposed t o  b e  
any e l e c t r i c i t y  i n  t h e  v i l l a g e  concerned .  
( v )  t h e  d r y e r  f o r  t h e  c o p r a  d r y i n g  s h o u l d  have  mud/s l ick  i n  mud 
p l a s t e r  walls t o  r educe  c o s t  and enhance h e a t  r e t e n t i o n .  
Metal  s h e e t  box used as of  now r e s u l t s  i n  h e a t  l o s s  due t o  
r a d i a t i o n .  
COMMERCIAL 
17. The p r e s e n t  set  up is conce ived  and d e v i s e d / d e s i g n e d  on t h e  
b a s i s  of  two p a r a m e t e r s ,  v i z ,  p r o d u c t i o n  of  c h a r c o a l  b r i q u e t t e s  and 
c o n b u s t i b l e  g a s .  I t  can be s a t i s f a c t o r i l y  used  f o r  EITHER o r  - BOTH 
p u r p o s e s .  
18. E n q u i r i e s  made have l e d  t o  t h e  under-mentioned in fo rmat ion : -  
----' 
( i )  t h e r e  is  no immediate market  f o r  b r i q u e t t e s  made o f  coconut  
or r i c e  husk c h a r c o a l ;  
( i i)  w h i l e  c h a r c o a l  b r i q u e t t e s  a r e  s a i d  to be  e x p o r t e d  to  
Japan/USA, no customer h a s  s p e c i f i e d  f o r  r ice husk b r i q u e t t e s ;  
( i i i )  M r  Maur ic io  C F e l i c i a n o  of  t h e  Landbank had c a t e g o r i c a l l y  
s t a t e d  t h a t  t h e i r  bank h a s  f a i l e d  t o  i n t e r e s t  r u r a l  peop le  t o  
. t a k i n g  l o a n s  t o  set  up  b r i q u e t t i n g  p l a n t s .  
( i v )  rice husk c h a r c o a l  w i l l  need a l a r g e r  q u a n t i t y  of  b i n d e r  due  
t o  i t s  v e r y  s m a l l  s i z e ,  t h e r e b y  i n c r e a s i n g  c o s t  and smoke. 
From t h e  above,  it i s  r e a s o n a b l e  t o  conc lude  t h a t  c u r r e n t l y ,  t h e r e  
i s  v e r y  l i t t l e  scope  t o  e x p l o i t  t h e  domest ic  market  f o r  b r i q u e t t e s  
made o f  coconut  s h e l l / r i c e  husk/groundnut  s h e l l  c h a r c o a l .  
19.  T h i s  is  a l s o  t r u e  o f  o t h e r  deve lop ing  Asian c o u n t r i e s ,  as one  
p a r t y  had t r i e d  to promote b r i q u e t t e s  i n  Nepal i n  1989 and f a i l e d .  
I n  I n d i a ,  t h e r e  is  no known e f f o r t  till now t o  promote b r i q u e t t e s ,  
p robab ly  because  t h o s e  who can  spend more money t h a n  on c h a r c o a l  are 
going i n  f o r  LPG. 
20 .  I t  i s  l i k e l y  t h a t  coconut  and r i c e  husk c h a r c o a l  may n o t  f i n d  
a c c e p t a n c e  e i t h e r  a s  c o a l  o r  a s  b r i q u e t t e s  e x c e p t  i n  s o u r c e  s p e c i f i c  
o r  i n  d e d i c a t e d  a p p l i c a t i o n s .  
2 1 .  I n  s p i t e  of  t h i s ,  u s e f u l n e s s  of t h e  equipment f o r  p r o d u c t i o n  
of  combus t ib le  g a s  canno t  b e  i g n o r e d .  
2 2 .  The c o s t  e s t i m a t e s  need t o  be  re-worked f o r  e a c h  c o u n t r y  
i n d i v i d u a l l y .  F u r t h e r ,  t h e y  need to  be  r e v i s e d .  F o r  example, T a b l e  
14 on page 9 4  shows t h e  same o p e r a t i n g  c o s t  o f  P59,320 over a p e r i o d  
of  t e n  y e a r s ,  which i s  u n r e a l i s t i c  i n  a c o u n t r y  w i t h  10% annua l  
i n f l a t i o n .  
23. Even s o ,  t h e r e  is  no doub t  t h a t  t h e  P r o j e c t  is  commercia l ly  
v i a b l e  a s  i t  p roduces  combus t ib le  ( r e a d y  f u e l )  g a s  o u t  of  m a t e r i a l  
which o t h e r w i s e  w i l l  g o  t o  was te .  
24.  I n  t h e  c a s e  o f  d r y e r  a p p l i c a t i o n ,  l o c a l  c o n d i t i o n s  and 
a t t i t u d e s  of  u s e r s  w i l l  d i c t a t e  whether  t h e y  w i l l  b e  w i l l i n g  t o  
spend s e v e r a l  thousands  o f  Pesos o r  Rupees o r  Bh f o r  u s e  a s  a d r y e r  
o n l y  when c o p r a  or cashewnut,  e t c ,  can b e  d r i e d  f r e e  i n  t h e  sun f o r  
o v e r  n i n e  months a yea r .  
25.  A p p l i c a t i o n  t o  D r i v e  an I C  Engine.  I t  i s  most a t t r a c t i v e  t o  
run  a n  I C  e n g i n e  pr ime mover w i t h  was te /ve ry  cheap  m a t e r i a l  as 
p r imary  f u e l .  Assuming t h a t  t h e  I C  e n g i n e  w i l l  be coup led  t o  a 
g e n e r a t o r  to run a g r i c u l t u r a l  pumps o r  domes t i c  l i g h t i n g  o r  
community l i g h t i n g  i n  p l a c e s  where no o t h e r  s o u r c e s  o f  e l e c t r i c  
power e x i s t ,  it w i l l  be  n e c e s s a r y  t o  be  able t o  run  t h e  g e n s e t  
whenever r e q u i r e d ,  even when t h e r e  i s  no s u p p l y  o f  cheap  i n p u t s  f o r  
t h e  .- p y  r o  L ~ a r ~ - ~  
26. T h e r e f o r e ,  i t  is e s s e n t i a l  t o  u s e  a  d i e s e l  e n g i n e  i n  t h e  d u a l  
f u e l  mode w i t h  t h e  c a p a b i l i t y  t o  run  on ASD when g a s  is n o t  
a v a i l a b l e .  Hence, a  p e t r o l  e n g i n e  s h o u l d  n o t  be  used .  
27. The economics of  power g e n e r a t i o n  w i l l  need to be re-worked 
f o r  each  c o u n t r y  because ,  u n l i k e  i n  t h e  P h i l i p p i n e s ,  where a used 
Japanese  20HP d i e s e l  eng ine  can be  o b t a i n e d  f o r  a b o u t  P4,000; i n  
I n d i a ,  a similar e n g i n e  w i l l  cost n o t  less t h a n  Rs22,000, n o t  
c o u n t i n g  t h e  c o s t  of  t h e  a l t e r n a t o r .  F u r t h e r ,  cost o f  one  u n i t  o f  
e l e c t r i c i t y  ene rgy  i s  one f o u r t h  t h e  p r e v a l e n t  i n  t h e  P h i l i p p i n e s .  
28. A s  an i l l u s t r a t i o n ,  i f  it is supposed t h a t  a bank second-hand 
s e t  up c o s t i n g  Rs1,000,000 is t o  be c o n s i d e r e d ,  t h e  c o s t  o f  i n t e r e s t  
w i l l  i t s e l f  come t o  Rs50 p e r  day ( @  18% i n t e r e s t  r a t e )  o r  t h e  p r i c e  
of 50kwh of  e l e c t r i c  energy,  n o t  c o u n t i n g  o t h e r  c o s t s .  
29 .  With t h e  s c e n a r i o  l i k e l y  t o  b e  as s k e t c h e d  above,  it w i l l  b e  
u s e f u l  t o  set up a few such u n i t s  i n  some s e l e c t e d  v i l l a q e s  t o  
a t t r a c t  t h e  i n t e r e s t  of  l i k e l y  u s e r s  i n  t h e  neiqhbourhood and t o  
i n t e r e s t  f i n a n c i a l  i n s t i t u t i o n s .  
SOCIAL 
30. There  do n o t  seem to b e  any s o c i a l ,  r e l i g i o u s  o r  e t h n i c  
o b j e c t i o n s  t o  t h e  a c c e p t a n c e  and a d o p t i o n  o f  t h i s  t echno logy .  
31. I t  seems e s s e n t i a l  now t o  promote a c t i v i t i e s  i n  c a r e f u l l y  
s e l e c t e d  a r e a s  to  demons t ra t e  t h e  u s e f u l n e s s  of  t h e  technoLogy t o  
y i e l d  p romis ing  r e s u l t s  i n  a c c e p t a b i l i t y .  Any such  promotion 
a c t i v i t y  must t a k e  i n t o  c o n s i d e r a t i o n  t h e  f a c t  t h a t  i n  most Asian 
c o u n t r i e s ,  domes t i c  and i n d u s t r i a l  u s e r s  p r e f e r  c h a r c o a l  i n  a s  l a r g e  
lumps a s  possible. I t  may, t h e r e f o r e ,  be  n e c e s s a r y  t o  test  u n i t s  
of  v a r i o u s  sizes w i t h  raw m a t e r i a l s  from d i f f e r e n t  s o u r c e s  and sizes 
i n  t h e  f u t u r e  t o  b e  a b l e  t o  d e v e l o p  t h e  u n i t  t o  be a t t r a c t i v e  t o  
many c o u n t r i e s .  
32.  To e n s u r e  t h e  market  f o r  t h e  c h a r c o a l  ( i n  a d d i t i o n  to t h e  g a s )  
f i r ewood  c a n  b e  used as t h e  raw material i n  t h e  pyral-yser.  T h i s  
w i l l  r e q u i r e  add ing  t h e  c o s t  o f  f i rewood i n  t h e  form of  s m a l l  p i e c e s  
s i n c e  i t  canno t  b e  o b t a i n e d  f r e e .  I n  such  a  c a s e ,  substantially 
l a r g e r  p y r o l y s e r s  c a n  be  used t o  produce  s a l e a b l e  c h a r c o a l .  It is 
s u g g e s t e d  t h a t  t h i s  p o i n t  be no ted  when f u t u r e  r e s e a r c h  is 
con templa ted .  
33. T h i s  equipment i s  an e x c e l l e n t  o n e  f o r  u s e  a s  s t andby  s o u r c e  
o f  e l e c t r i c i t y  f o r  u s e  i n  emergency s i t u a t i o n s  l i k e  :- 
(i) a g i t a t i o n  of pond w a t e r  f o r  i t s  o x i d a t i o n  and a e r a t i o n  i n  h i g h  
inves tmen t  p rawn/ f i sh  f a rms ;  
(i i)  p r o c e s s  i n d u s t r y  i n  s m a l l  s c a l e  dye  making; and 
( i i i )  c , e z a c t o r i e s ,  e t c .  
--A. 
3 4 .  I t  is s u g g e s t e d  t h a t  more f i e l d  t e s t i n g  be  c a r r i e d  o u t  on t h e  
e x i s t i n g  u n i t s ;  v a r i o u s  s i z e d  u n i t s  b e  t e s t e d  t o  make them 
economica l ly  a t t r a c t i v e  and economica l ly  v i a b l e .  I t  was r e p o r t e d  
t h a t  15HP u n i t s  a r e  n o t  economical  a t  p r e s e n t  and l a r g e r  u n i t s  t e n d  
t o  b e  economical .  
35. Bes ides  t h i s ,  it is  s u g g e s t e d  t h a t  one  f u l l y  o p e r a t i o n a l  p i l o t  
p r o j e c t  t o  g e n e r a t e  e l e c t r i c i t y  be  s e t  w i t h  p a r t  of  t h e  c o s t  b e i n g  
borne b y  t h e  u s e r s  and i t s  pe r fo rmance ,  cost economics and r e a c t i o n  
of  t h e  u s e r  g roups  b e  mon i to red .  S i n c e  e l e c t r i c  g e n e r a t i o n  w i l l  b e  
most u s e f u l  and a t t r a c t i v e  to  r u r a l  p e o p l e ,  emphas is  must  b e  g i v e n  
t o  t h i s  a c t i v i t y .  
36. F i n a l l y ,  t h e r e  h a s  been a v e r y  good s t a r t .  Some more e f f o r t  
w i l l  make it more a c c e p t a b l e  and a d o p t a b l e .  So t h e r e  i s  a d e f i n i t e  
need to c o n t i n u e  w i t h  t h e  development o f  t h e  P r o j e c t .  
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